Superoxide initiates oxidation of low density lipoprotein by human monocytes.
Human mononuclear cells were used to evaluate the role of superoxide in the oxidation of low density lipoprotein (LDL). Unstimulated cells produced little superoxide or LDL oxidation as assayed by lipid peroxide content. Stimulation of the cells with phorbol myristate acetate (PMA) resulted in an increase both in superoxide production and in LDL oxidation. Mononuclear cell-mediated LDL oxidation was time- and cell number-dependent and was markedly enhanced by the presence of Fe (10 microM). Superoxide was required for the initiation of LDL oxidation as indicated by inhibition of the reaction by early addition of superoxide dismutase (SOD). Propagation of LDL oxidation was superoxide-independent, since the later addition of SOD resulted in progressively less inhibition of LDL oxidation. Propagation of LDL oxidation also was, in part, cell-independent as indicated by continued oxidation of LDL when mononuclear cells were removed following a 1 to 8 hour period with cells. Optimal LDL oxidation required the presence of mononuclear cells throughout the incubation period, suggesting that cellular factors in addition to superoxide play a role in LDL oxidation. Further evidence for the role of superoxide in the oxidation of LDL by mononuclear cells was obtained with cells from patients with genetic deficiencies of either superoxide generation (chronic granulomatous disease) or myeloperoxidase. PMA-stimulated cells from a patient with chronic granulomatous disease neither generated superoxide nor modified LDL. Incubation of LDL with cells from a patient with myeloperoxidase deficiency (in which superoxide production is normal or increased) resulted in oxidation of the lipoprotein equivalent to that observed with normal cells. Other inhibitors of oxidation reactions also were tested.(ABSTRACT TRUNCATED AT 250 WORDS)